Tocerkbor 9, 1947

™. Te de Somxetorn
Department of Zoology
Indiana Univeralty
Blomingtm. Inde

Dear Teacy:

* When you were hare last we. were in tho mldst of ame
axpar inamts of wihpse results we were not at that ¢ime ocertain,
and 80 ] hosisated to dlsouss tvm until I was more sure of the
facts. We have now repeatad these exparliments enfficien@ly
often to be sure of thelr reproducibilily, anil 1 know that
you will he intensely Interested in the foatures of the system
whic i we wncoverods I mizht nde in passing that a long time
ago you wrote askin® wiether €' yemst materisl could be used
in s olassroom experlmnt, I belisve thaf the present sorles
of axporimants are reduoed to =n onerat ional level which comlé
easily bte handled Ly studenta.

The arperiments gstarted cut fundanentally with the

© following point of views It seered 1llkely that a3 method of
testinz the plasmagend hypoithesis would Le obtalned 18 the
followine situntl om were ¢o e trus; that theére was a gene which
dupliocated its plasmazene at an extremely low rate as ocompared
with tle self=duplicatimg capacities of the plasmagenes. Under
such conditions 11w inheritance of the correaponding charpcter
would for thae most part be detsymine’ Ly the cytoplasmlo
componsents. Now, in view of the haphazard transalsslon of suoch
oytoplasmiz elements, it would te expect:d that such a oharasfer
would te much rmore highly unstaile t'an one In which the
transmidaion was wmder the direct influence of $he gZsne. On

this tasis, 1t was decided to treat haploid cells -with mdagenio
agants and to lsolate :mtants, concentrat ing on the selection of |
those which were highly unstable. TFor ease of deteoticn and -
study of stability, color mutants ware looked for, o

A gat of swh gharacters were found and 1t is almost
gertaln, fram she point of view of the phenotypio olaractoriastibbs,
that it ls the same variant isolated bty Tatum anmd used bty
Lindegren in his recemly published papsre AS you willl note, his
interprtation of his segregat ion results are not oytoplasmic.

We found that we gounld, with the aid of neat-trestments at
tempsratures add durations which did not lead $0 a deorease in .
the viable cowmt, conwrt 1 out of 10 individuals from the pink



phenotype to the white. rurthermore, we found that we could
suppress the appearand of the whites by providing s exoess
of mthimine, Nere ajain the exper inenmt s were cort rolldéd
80 that selectim is not involwd.

. Resentially, what was done was ¢{o get a Xiown nutdaer

of celIs and plate them on excess nethiomine plates and normal
.plates. The sam number of clones appear In each tyne of
plate, tut tre munbter of whites Iln (he presense of methionine is
less than one~tenth of 1 as compared with 25% in the plates
wlth low methionine cuvit ente These whitea we obtamed Qy
platirng in tle alsence of riethlonlne or ty 'eat-treatment of
pinks vhich were then plated on minioniney and vrequired aboul
200 cell emeraticns on methlonine plates to revert to the nink
vrenotype. ‘7o ave Lera then what oorresponda t¢ a Dauer
modifioat iom induced eitner by hsat-trsatment or ¢y tie absence
of a particular gubtstrate in t.¢ ouvironment. zxcent for tha
ultimete reverslon In the nresams of substrate, we mave then
a gltuatlm whlch le analogous t0 thie melibiose situati ne

Once £ 43 .ad boen establlishec, 1§ was decided to o0e
if we culd nhtain a purely eytoplaamic $yne of phenomena Yy
obiaining a situsticn In ohich vne ¢l the normal nlasmZenas
mtated in the oytoplaame This was done by lrradistling ninks
grown In the sresoumce of methionine under which conditicna 1t
would te progswmed to have = Bxcesa of the pink plasmaene.
A red varlant wus fownmd whlch was hlshly unstable and revartaed to
pinks This ved varlark was 2180 stabilized Yy the presemce of
methionine and In its absence would revart $0 the exsent of
994 of the indlviduals plated. T7wss red varismts, vwen sutpated
t0 the “gatetpeat sont under the saao condit lous as used fom
pink to whiite transformatlions, veverted $o the extent of 707 of
the indlividuials t0o the pink varletye Tese pinks derived from
the reds have nmot shown any tendency to revort to i pink,.
It wonld appear theesfore that we ave in the red variant s parely
oytoplasmico mutat iom wilch oan be irrevarsibly lost Ty elther
the ahsemce of substirale or bty heat-treatmenta

Ve ave adeo found that t!w response of thia componant

to temporature 1s entirely different fras that of the celley
that 1is t0 say, conditions can te arranged In wiich the mutati m
rate from red t0 pink is a function of t» rate of cell diviedm,
quite amalozous to experiment wit'. the Kappass Insofar as
the role of substrate in stabllizing the character s conocerned,
the experlments with the red varlagnte represent a complete

analogy with the mellitioss oase na v
’ € - 3 -fyrom-an-opportuaity of disoussing




the-data-with you, 1. am-heping that we-will have the oppertunity
-0f getting together in Chicagoes If you are going, please lot
~me Xnow what days you will be there 80 that we oan arrange a

meat Ing.

Sinoerely yours,

Se Spiegelman
se/t



